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PURPOSE: To obtain a bright liquid crystal display 
device by improving the convergence of an illuminator 
used for the liquid crystal display device. 
CONSTITUTION: The illuminator is provided with a 1st 
reflector 102A for reflecting light emitted from a light 
source 101 and making the light goes toward a liquid 
crystal display element 105 t a 2nd reflector 103 for 
changing the direction of the light emitted from the light 
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^4©B«£*IRffi£ UTHftJ8l2£*f!R®U:U HR 

as© -■oom&.z-ziv-efrmmM 1 1 '&nm s <omn t 

[0 0 6 3] H3K1*SV^, Htimil7^Sl5c};«9mitL-T 
Rl*«2tSI*bfc3t«l 7W\ HfRffi©tt««£oT 

x 2/6 2 + y 2/5. 5 2 = 1 
■ Sfc, P7^^3 (II) tt&j&Etttt 1 1 mm, H 

[0 0 6 6] ^±©±5}-* 7>7"1 nffimM 7 

t::SI3c-ft**$r tKX 0, m«IB©SllB*v^3t»A» 
[006 7] fc*5 s BUASH 2 Oftto 9 CHiWOK 
K5v^, y7y7'¥oM7>7'o 

x 2 + y 2 = 5. 52 

5 J; 5tL.Tt±^. 
[0 0 7 0] ±«#*8li©3te*fc*H*SKitlK* 

[0 0 7 1] r©*£*. ^Byyf^#^ofi»ftKJ: 

[0 0 7 2] 01 2KU:SE^ftfci?!^©K#t3s&»5ff 

D ^ 4f ^ 0. 75XD 



12 

* u** 3^**5©^ -llMMl7j|B8lJ*»botait3fc<> 

$m& 8 «t 9 mtf Lsatjgs 2 icstt ufc.*** i 8 ism* 
n 7 *©«r±3t» i 7 1 mm?, »7u 

\zm*tix%m i 3 \zn*>z>* 

[0 0 6 4] ■ktc.mAKm-tX.O^, #««7» 8©ffi 
«BK^*»bHl*tS^fc3t«l 9, 2 0^«Slt^2(cJ; 

i/T*?2.y 7U^ SfciOatftSiXTSfeai 31C*B 

[0065] '&mM 8 ^fltrmai 7 ©«ttAm©iiaNK$r 5 

mmttSt, Kltg^©«Ra5f±«*.tf?fc©5£ (2) 
©£5 Ci5o 

•••••• (2) 

XtfX'ZZ, &%U&7 4 7 * ■/ h©#^(Cfi, 70^ 

[0 0 6 8] 111 5 li±|E*38Wfc J: 5«***3SlBffl* 
M©Hi£#J©»ffilHT-fc3, 3«ffiJ»«©WSMB4©*ffi 
©y 7U-^^3©MPtBfflO^JwS^I8l2Sr^U * 

[0 0 6 9] ±IBW«a54tt^tt^|6]$rxtt, ftWlfcE 
a**ASry*i: LT*©* (3) fcJ:o"C***b5» 



(3) 



★ ISI12tCjb'V>T, Slt5 7-9©rt{ftlt-'Bl!i*©^ 

So &*!Kit!8i4 7 1 ^xfrnzmt-rzyj 9 

[0 0 7 3] '©SIP:, m@7. 8Ma>&©XtfkJi)t#H: 

^#©.^tc«cf>-rs©-e, *#gBrtoss*»©»«E!».ffi 

Ji*ix«.:**S» il2T*14ii4 8^7>'7'f«airt 

[0 0 7 4] 01 3te7^7"l ©3§ftg|5 5 2iU7^ 
*3©4fc«H««:ijr*:0"eS>3. *»WCtt*W*»fe<0 

to 7L x m m % © f i j m * sr n * s * » c 9t ^ t> fc 

(l) SrSSfc-f «t 5 



(1) 



[0 0 7 5] 5£ (1) lw43V^T, Di4f ©ffl^UV^ 

t # y 7 u 7 ^ f JttE*5 y 7 u 7 ^ w p I witf 



T?#5o 

[0 0 7 6] f ©«L*r^i9**<i-5£3tWffiiia J 

< f 5 £7t^4«* 5 P7V773 tCia^5#ai#' 
T3t*©^«^^7ci:^oS©T*^-rtt'i>»* t< * 
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[0 0 7 71 r.CD/c66, m%-\Z f = 1 7 mm, D = 8 0 

- 9 Lfc^-a-lco^TtftK Lfca^ K#t®l2lcJ; * 

f =bV (2X a) 

(5) tfhhfr^&^ym**fo\^fe^XX~% Z>m* 

xVb2+y2/ a 2= l 

[0079112115 (a), (b) \*%M. 1 t^U^ 

[0 0 8 01 IDE! (a) f4 (b) KJi^T y 7 * 3 
cD»„£Eg$E f 1)^A^^tL^)%m. Iff » 7 1"? ? 3 fCiff<5 
V>-C*3!9, Ci*U;:.fc9 3§t&:£5 l#7C£<ftoTfiBJtffi 
T-©7tilft©i&!3&^f«L<#So U*»U S5 (1) © 
®Blc: y 7 I/;? * 3 W^EgSt f *B7£1-Z> r. t lc J; 

t^T^So 

i o o 8 1 1 iii 8 i±±iZ&&w<D%m*mi'^tc$LMmm 

V, AP^yfCyVT'l comit^tty 3 ICS 

#1^X2 2$r^LT^^*^-2 SfcAtt^, 7- 
^ y-^2 6 Jii'PJ^V^^SrS^i-So **s, Aft^ 
yX2 2Sr^ffB&LT^^y 7^^ 3 d>fcE^fi£ifl* 

2 3 (cAtJ-f-S £ 5 i-i-S r i t>T?# S„ 
[00 8 21 EI 9 tt±ffi*^BJ<D^Srffl^fc = ^S 

«CSltL-CA)fe^^X2 2K£<<)-faft-7j/1s? 2 1 l-A 
[0083] ^V^-1 , ^n^5'^.S7-30, 3 2 i: 

^KSts 7-3 4 i vmfcz^&7imm-mz.& <o 

•7-2 9£riIiiU ^-f^n-fj/^-y— 33; 35, & 

Tfe-g-^^^TSttI/VX2 55r^LT7^!)->'2 6 
±K91S^l!fc«ii£&iH-3o *3tH^X2 2*« 

BSUT^Sry 3d>bilftfefft£*>i%*?-2 3 (c 

«t 5 K1~S So 
[00 841 HI 1 0 »±±lBttifc*fl**^- 2 3, 2 7 ~ 2 
9*?©«ftBh?*>5. ASt3ti^5 3(i{i?ttg4 1*?>L 
-C-^-f^o 1/^X7 u-f 4 2fc«t9^S3 8<omMM® 

[0 0 8 5 ] BM(l*ft***^2 3fc*5tt3<fc«IW 



/4 

1t y !) 7 ? 3 fticftt^ni, 

So 

[0 0 7 81 *ffRffi©#£-©££BS* f f±, 

* (4) ©J:5fcfcS. 

(4) 

R ffi I - *; it s 1> © -e fe 5 . 

(5) 

yX7 W 4 2 J: «? #IS9K94eOHIf mS 39W 

"C^S. -r-r^n l/yX7U-f 4 2fi^PJS1g3 

6 to\£—ft{zmf9rt S t /5ST*# So 

[0 0 8 61 Jg2©glft»j&<D;fc&cD;fc3glE©^ 
JfcMlwOV-C. ElffiSrffl^TlftBJi-So 

[0 0 8 71 HI 1 6 (4, 438910ft 2 © g «Hfcfc©fc»t> 

20 016 m*sv>-c, i o i H3tj®-efc U , ^Jx.rfy */w> 

7-f ^Byy5yyt*5. 10 2AI4, #f 

I^ffiB WroR»I$:^f 1 o y 7 ^> 103 

:7*, 10 4l±3-;vK7^;^ (M*7h7-f/v^ 

4 5 7^/^) , 1 0 5Ji?KS**^t?fcS. 106 
ttiRft***^ 1 0 5±©**Bi^^tt7c-rSfcfe©lg 
^W>-X, 1 0 7te*7 y -VCfcSo 
[0 0 8 81 £fc, ^ES^Hl^.l.O 5 «>^SblHl8St U 
30 T»±, 0iJxf4*EI 1 6£>Ie]gg7*n •y?\Z7F-ttu< "CfeS. 

ip*,, i o %tt.yf<?art D-^^aiags, io9I4rgb 
tU7jifii^, 1 1 oiixK7'fA 1 1 lttin^^aiHi 

SS, 1 1 2I±3>- 1 1 3I4Y K7-f'<T?*> 
S. 

[0 0 8 91 El 1 6 Sr#ra-f-So 3t«S 1 0 1 tt, IlO 
!)7^^102 A©^ 1 *»£<fcftififfne«£;h,-t*s 
t) , 3t« l 0 1 i»bffllrt-*3fcH:» Sl«!)7W^l 
0 2 AtKWLt, 3-A-K7^^104ir^UTa 
0 5lCfi?,lt$nSo *fc, I2©P7W^ 
40 ^ l 0 3T*SW$tuS)til*(4, -E.%M1 0 1 (CM 1 ?, 
^l©y 71/^ 1 0 2 A(-Att, ^LTKttU a- 
;wK7-f;^ 1 0 4^1X^*^1 0 5Kmtt 
$ixS„ 

[oo9oi *st*«t?»±, ytm.i o i ©Bti^ic 2fe© 
y 7u?*£idgL-c^s<7?-t\ jta^ioi*»b©mit 

TtcOIStA/ifSr^-^lfflT-tSo f l®!/7y 

^^l0 2A5r, Kffffi«R^^©SltffiSr«pot>©t 
L, ^©».^Egil, MPS, ttHSrHfclftH Lfcfcttfc 

so &a»re&&s 0 
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[0 0 9 1 ] •?■ L"C, 1 0 5±fc**$n 

y -VI 0 7 ±£, ifc*LfcHfcaS#fc*b<5. 
[0 0 9 2] VTR^ (0* 

Elftl 0 8f'J;l9^a^ttfc^, RGBtti^lslBgl 0 9 
JCA^^ttS, RGB tti^J IhJK 1 0 9 (4, R (#) , G 

<*) , b (*) K*ni?i-*ifc»«*ftt«K***«^- 

1 0 5*rACK«ii-3fc«>, SSJ!8Mr4:K:«ttS(E 
U X K?^ 1 1 0 LtSftSi^*^ 1 0 5 Ct 
@l£A7}£;h,5. tfrfEt'7 J ^-^D-T^a(H]!^l 0 8, R 
GBW^1h]«S1 0 9.X K9-f'<l 1 0, RUY W94 

^113 j± % nuw^amES hk =yho-7ii2 

[0 0 9 3] El 1 7f4, *^PJ©^2CiS^jg^(Ofc* 

[ 0 0 9 4 ] 121 1 7 iCfc^T, 1 O 1 \±%UXi) <9 , M 
x.^^/V^7'l'K7>'y, AnyV7^7*T?fc5. 1 

0 2 BttBtettlfeffi©— ffiSrRJWBBi LTfl-fSJBl© 
1)71/^, 1 0 3f4i£ffi^<D— fBSrSWEi UTtt 
51 2©!)7^^> 1 1 4f4 = V^VIhU-V-X, 10 

4f4=>-/uK:7-r/W, l o 5f*i£&S*#i?--c**>3„ 

1 o 6ttffifi«**^5±©**BMt*li#;-t-afc*0> 

[oo9 5] m^m^m^F 5 <Dmws^ t 

f4, El e^-g-tlUCIel^o y^Sr^rLTV^5. IP 
*>, 1 0 Stt^** n-vMSlHlSS, 10 9 IJRGBUi 

tjebs, 1 1 oiixF7^A' 1 1 1 \*m%uw&®&-. 

lnilnyho-y, 1 13l±YK7'f^'e*)5, 
[ 0 0 9 6 ] IH 1 7 £#iH-3o 3t« 1 0 1 (4, SfS 1 tf> 
117^^102 B<D^^ttSi£^^Bee$nT*3 9> 
Ml 0 l*»bttllt-r57ttt^l©y 7^^ 1 0 2B 

5*3te£;h,» 3-/vK7-fM 1 0 4£rtf-LT, ffoft* 
S^10 5Mlt§jx5 o f2©U71/7^1 
0 3 -CRlti-53tiS»f4s — 3.JtM 1 0 1 KM 9 , 
y 7W7^ 1 0 2 BtCA&f, l"C> SltLT5lfetT7ti 

ayfyfuyxi 1 41^4 v&ytzti. 
K7-f/^104S;^Lt > ttift***^ 1 0 5 fcRSIt 

[0 0 9 7] *HtS0!l-ettx TtJfg 101 CDftJ^K: 2*fcro 

0 2 B t 3 yryf I'VX 114 (D^^UgfffiSr, ^EtciiE 

Hl6Sr#fl8L 

Tift IE Lfc t r 5 £ Ik) CXhZ* 

[0098] jfc*s, «±©*3iifc.WR:*5^-ctt, 7-Th 



(9) 

l^:b^?>#,<D3J!l£, (R, G, B) 3#c<Diig 
[0 0 9 9] #Cfc:, **MO»2©B«ja*©fc»©SI 

2 0*fcttei2 1 &#R8LTtft9l1-5. 
[0100] El20t73 (a) &&mtZ>. .^IBIH*5V^ 
io t> tUSI 0 1 &~f4, 15 0wC^^7-<K7^ 
Sr/l^fc. ^TfcgBffcSftilKl 0 U4, ftj3mm, S 

3 0 f lffl!)7l/^^102 Att. wffi*n»«osi4- 

m, jg2ftl£Eittf2 114 0 0mm, Bf5n@Df48 0m 
m-efcO, l2OP7l/7^103li^8mm > PD 
gl6mm©fl?7-t'*)5. MS*^10 5© 

^wt-fXyiii. A^is?- mfi&^r&tf 1 • 4-f 
v^) -cfc<?, Sli coy i o 2(D]i^*>b?SfB 

20 *^^-l 0 5*-e©S6$tLf4 2 5 OmmffeS. 

[0101] f l(Dy7^^102 ACf 1 &j£f£g 

4 ? tpES u, jtasi O 1 h LTiv* 

^^102 AcDffl 1 ^toB^I-IES Ufc 0 
0iJtc:*5V>Ttti^7 4%O5m7t*Sr#fc (H*K:» 

KifeftV^, il^WA7t*tt3 0%S*-C-fe5o 

[0 l 0 2] &fe:|2]2 oo (b) Sr#fi81-5. IrIIIIIc*; 
V^T, 5tjSl 0 1 t-f41 5 0w©^?^7^ K7y7* 

so SrfflV>fc„ &%MX*1hZ>%M\ 0 1 tt, ft£ 3mm, E 
Slmm©Btt^©W (^?;WN7-T K7y7") T*fc 
-5 0 110117^^102 Attf&rEtfiPJJW^SttBi 
Sr^ottD-CfcS*^, t©f lMI§l!lli2 0mm, 
&2££gE8if 2 f*2 5 0mm x |PSDIi8 Ommf 
f2©!)7l/^^10 3ttft8mm, McSl 
6mm©^I5 7-t*fe5. $NiS^s!iT- 1 0 5 <D/^ 
/p-y-^ Xfi y f4 1 ■ 4 4 l>"f-%*tb "0. ilCP7^i> 
1 0 2©lHjjSA»e>«efi*** J F-l 0 5*-e©Bg|SLttl 
5 0mm-Cfc5, 

40 [0 1 0 3] JSl ©y 7U^^ 1 0 2 A©HMfI 

t^2coy7U-^^io 3©«S5 

^102 a©^ i ^^vis^tcea bfc 

[0104] Jfcfclia 21© ( a ) Sr#^-f-5 0 ^tW 1 0 
ltCUl 5 0wO^^^A7^ V'^^Zftem^^tc ft% 
UXhZ>%Ul 0 1 (4, 3mm, ISlmm©F3fi 
^Oifefls: (^?;WN7^K7y7") T»*>5. f 1©!^7 
so ^ 1 0 2 B (4, £ 1 *H£IEltt 2 0 mm, PR Pg 8 0 
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Ttt5y7l^^^) T-fe5o ^2©!)7^^103 
f4, ¥-1£8mm, |P@16mmOfI?7-tfc5. 
ayfyfl'yXl Hit |DS8 4mra 1 £.£8Effli 
2 2 Omm©¥fll'yXT*fc5. 
[0105] JSEfi^^iF- 105 0/<*->\>^y{ Xf4 1 . 

^71/^^10 2 BClIjS^feKft***^- 10 5ft' 
©SEgftt 2 5 0 mmX'h 5 , ayf yfl/^Xl'l 4i> 
1 0 5£-e©g§|§tLO(41 2 5mmT-fo 

5. 

[0106] Il©y71/?^102B©^1 fcjfMMt 

2©D7^^io 3©$S^ 9— ©«P'bf4»tf— 

^^102BO$1 «^ffi«iSfiFfcia*Lfc. #0HS0!l 

[0 10 7] &£0 2 1© (b) Sr#Rai-5o ftSfl 0 
1K(41 5 Ow©/ ^;w^7-f K^VT'Srffi^fCo 3S}t 
gp-C*>55taSl 0 1 f4, ft£ 3mm, ilglmmWRtt 
^Wifeift: 9fl"-»=7<i K7VX) T*fc5o Sl©il7 
1 0 2 Bf4gSl&£B£fH2 Omm, |Pl8 0m 
m©ftft!i7l'^^ffo5. ^2©U7^^103li 

fyfl/VXl 1 4I4WPS8 4 mm, ^BgHt f CL* S 
1 7 Omm©spfil/yX-efc?)„ 

[0 10 8] • flJtifc**^ 1 0 5<D/<*WMXt±i: 
A^-yf- (Mft-R^r&tfl. 4-Yv^) -cfct), 3£l© 
!)7^^10 2B©MA>biSSS'7lfl 05tt? 
©SESt(4 1 8 0 mmTfc <9 s 3yfyf^Xll4i> 
btt****^ 1 0 5*-CroggStLOfil 0 OmmTfc 

[0109] f l©y7^iS'102 BOf 1 mM&M 
tl2©!)7^iflO 3ro^B5 7-<o c F , 'ij'»4«lS— 

^:?;VA7-f K7 vXlit ©^at^C^s^ 1 W U 7U 
^102B©f 1 J&J&ttltS&fttwGII bfc, ^llJfe^J 
lc ja^T (liKi 7 0 %©^3fe^Sr#fci-" 
[0 110] jKA^Xf 1 0 5 ©JW««JlS3iW4, 0 

JtefSwiJCJ:*), 01 0»C*i-A*t**l4 614, •?:© 

&kA,i?i>m&m7*m*2 3 (105) ©mpsmcaw 

UM*^2 3 (1 0 5) SrffiW7t4 3 t Ltffl 
jti-5©tf, 3 (1 0 5) ©SISMMcHI 

K42 14391&K 3 6 1*3 tC— d t 

[0111] 



(10) 

[0 112] ^^D^y^llTJMUfcKitll 

* fcf4Ktt5 7-t-J:<J, W»3t*^©*Sry-7i^^^ 

io [0113] s fc, ±KRitfflt» *5v*r±R*t5 7— to 

tro-^VT'SrJKfi^^lS^ag^ffl^SWt?, *^y 
Simffi^fticii^sfc*©-^*' 3 i^yXT Hir 

[0 1 14] Hiw, #3S91f£«fc*U4\ JB2 0B«jaj*^ 

[02] 7 ^©•SMtfM^T^a^fcJStt*** 

30 [114] ^^romSW^WVTi/^^^ij-S*^ 

[0 5 ] #3gi^c:J;3ft#,©«frffi0T'fc£<, 
[06] *«W^J:53tai[«>WrB5HT?*>5. 

[07] '&%k<D%M<Dffimmx~h%o 

[0 9] *»Wfc±53tW*ffl^fcH«S*ift**SlB 

[0io] s$fi**Hf^©^0-e*>5. 

40 [011]01 0 ©iKi&^#lt^ : ©W3Mg;@SB©¥B50 

[012] *«PJtd4.5S*t^ 9 — fcttofc3teJR©*rB 
0T*fc5. 

[013] #^lc43#M©»rffi0-?fc5o 
[014] !i7i/^©Mf 

[015] **»<D{fc«fcJ:S«tta©£^fc^ft« 
©»fffi0Tfc5 o 

[016] #3gPJI©Si?2©g#)jij&©fcfe©-|lffi^£ 

so LT©MS*8tJf1HW'efc5 0 
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[017] #*W©»2<0BW*/£©fc*©tt©Stlt09 
[118] «3tE©BHMJI«©X*W«iaSr^i-|!lWHT? 
1019] *«Mlc*s^5BIUHO»ft#S (f2C@e*i 
[02 0] *»WfcJ;«IRifl««©-«J*©*tt^8sH 
[02 1] *«WfcJ;«]igWit«0«i©«^©4S-SB'+«fe 

5 7-tMRHM, 8-«flB« 

tf, 9-SJH5 7-, 10-jMMI, 2 1"#^7-f/V 
9, 2 2 -i)tl/yX > 2 3-Ii«^. 2 5 -IS 

2 8-tfiffl*l*SI^ 2 9-#ftffl([ l R*/7 



.20 

jfi^K 3 0, 3 2, 3 3, 3 B—y^f t"( $7 
- 3 1, 3 3 6-8S*S« 3 7 

3 8-RI, 3 4 0 

4 1-fi*«« 42-¥ftW^i/yX7K, 
4 6-y-f^D^^?I, 4 7-IMMCItll, 4 8-1 

*u so-maem. 5 2 ioi-m i 

02A-fl©U7W? (SttB©^Sr»fS*IR^ 
tiLfcD7W^) , 102B-Il©!)7^^ 

(Sitffi^*iHi<EJife*ffi©-«iJSr4-r**tt ufcy 7 

U^^) , 103-S2©y71/^ S 104 — 3— /U 
K7^;^, 10 5-Klft*^, 10 6-S¥^ 

x N i o 7- y — v, i o o-rjaaiHi 

SS, 1 0 9-RGBttJ7J[e]gg, 110-XK7'fA 1 
1 1 -IDgU&SlElSg, 112- = >-hP-7> 113- 
YK7-fA lH'-aVfyfl/yX, 115 —SM 
3t, 1 1 6-iffiH36 




5 Jfchffi. 
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[06] 



[07] 



[HI 3] 




[081 



[012] 
48 ft* 46 ^?o*7J* 



26 wj-^ 




22 Jfcv** - 



1 5] 



27 



31 



1 21 





[09] 

33 
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24- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reflective film which turns a part for the Mitsunari Idei to the above-mentioned reflector, 
and is reflected in a part of bulb section of the above-mentioned lamp in the light source for projection 
mold displays which condenses the outgoing radiation light of a lamp by the reflector, or the light source 
for projection mold displays characterized by preparing a reflective mirror. 

[Claim 2] The light source for projection mold displays characterized by making the configuration of the 
above-mentioned reflective film or a reflective mirror into the spherical surface in claim 1 . 
[Claim 3] The light source for projection mold displays characterized by making the configuration of the 
above-mentioned reflective film or a reflective mirror into ellipsoid in claim 1. 

[Claim 4] The light source for projection mold displays characterized by making the emission center of 
bulb circles of the above-mentioned lamp in agreement with the center position of the spherical surface 
of the above-mentioned reflective film in claim 2. 

[Claim 5] The light source for projection mold displays characterized by making the location of the edge 
of two luminescence electrodes of bulb circles of the above-mentioned lamp in agreement with two 
center positions of the ellipsoid of the above-mentioned reflective film, respectively in claim 3. 
[Claim 6] It sets to claim 1 thru/or either of 5, and is D about the focal distance f of the above-mentioned 
reflector considering D as a diameter of opening of the above-mentioned reflector. >= 4f >= The light 
source for projection mold displays characterized by making it set up within the limits of 0.75xD. 
[Claim 7] The light source for projection mold displays characterized by forming the above-mentioned 
reflective film or a reflective mirror by the die clo IKKU film in claim 1 thru/or either of 6. 
[Claim 8] The liquid crystal display characterized by having the liquid crystal display component which 
irradiates the outgoing radiation light of the light source for projection mold displays given in any 
[ claim 1 thru/or ] of 7 they are, and the projector lens which projects the transmitted light of a liquid 
crystal display component on a screen. 

[Claim 9] the spectrum which divides the outgoing radiation light of the light source for projection mold 
displays given in any [ claim 1 thru/or ] of 7 they are into three primary colors - the liquid crystal 
display characterized by to have a color composition means to compound the outgoing radiation light of 
a means, the liquid crystal display component of three sheets which irradiates above-mentioned each in 
three primary colors, and the liquid crystal display component of the three above-mentioned sheets, and 
the projector lens which projects the outgoing radiation light of a color composition means on a screen. 
[Claim 10] claims 8 or 9 - setting ~ the outgoing radiation light of the above-mentioned light source for 
projection mold displays - condensing - a liquid crystal display component or a spectrum - the liquid 
crystal display characterized by having the condenser lens irradiated to a means. 
[Claim 1 1] The liquid crystal display characterized by preparing the micro-lens array which consists of 
the unit lens section for condensing the outgoing radiation light of the deflecting plate formed in the 
above-mentioned liquid crystal display component at the plane of incidence of light in each pixel 
electrode field of a liquid crystal display component in claims 8, 9, and 10. 
[Claim 12] In the lighting system which changes the reflector for condensing at least the outgoing 
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radiation light from the light source (101) which carries out outgoing radiation of the light, and this light 
source (101) to the exposure side which is a candidate for an exposure — since - The 1st reflector in 
which a cross section for said reflector to reflect incident light and condense to said exposure side has an 
ellipse-like reflector (102 A), The 2nd reflector (103) which is made to reflect the incident light from 
said light source, and carries out incidence to said 1st reflector, and the lighting system characterized by 
being alike and being constituted more. 

[Claim 13] In the lighting system which changes the reflector for condensing at least the outgoing 
radiation light from the light source (101) which carries out outgoing radiation of the light, and this light 
source (101) through a condensing lens (104) to the exposure side which is a candidate for an exposure - 
- since - The 1st reflector which makes a reflector a part of paraboloid of revolution for said reflector to 
reflect incident light as a concurrency light, and carry out incidence to said condensing lens (102B), The 
2nd reflector (103) which is made to reflect the incident light from said light source, and carries out 
incidence to said 1st reflector, and the lighting system characterized by being alike and being constituted 
more. 

[Claim 14] The lighting system characterized by satisfying the following formula in a lighting system 

according to claim 12. 

Account (D-L)/(D+y)<f2 <(D-L)/(D-y) 

However, L : Distance f2 from the 1st reflector top-most vertices to an exposure side : The 2nd focal 
distance D of the two focal distances which the 1st reflector has : Diameter y of opening of the 1st 
reflector : Diagonal length dimension of an exposure side [claim 15] The lighting system characterized 
by satisfying the following formula in a lighting system according to claim 13. 
Account (D-LO)/(D+y)<fCL<(D-LO)/(D-y) 

LO : distance fCL from a condensing lens to an exposure side : Focal distance D of a condensing lens : 
Diameter y of opening of a condensing lens : Diagonal length dimension of an exposure side [claim 16] 
a lighting system according to claim 12, 13, 14, or 15 and the liquid crystal display component (105) 
which makes said exposure side in this lighting system the optical projection side — since - the liquid 
crystal display characterized by changing. 

[Claim 17] a lighting system according to claim 12, 13, 14, or 15, the liquid crystal display component 
(105) which makes said exposure side in this lighting system the optical projection side, and the 
projection optical system (106) for carrying out expansion projection of the display image on the field of 
this liquid crystal display component (105) - since - the liquid crystal display characterized by 
changing. 

[Claim 18] The liquid crystal display characterized by preparing the micro-lens array which consists of 
the unit lens section for condensing the outgoing radiation light from the deflecting plate formed in said 
liquid crystal display component at the plane of incidence of light in a liquid crystal display according to 
claim 5 or 6 in each pixel electrode field which is the component of a liquid crystal display component 
in the liquid crystal display component concerned. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

[0001] This invention relates to the light source for projection mold displays, and a liquid crystal display 
at the light source for **** and the projection mold displays which can condense especially the outgoing 
radiation light of the light source efficiently, and a liquid crystal display. 

[0002] furthermore, about the liquid crystal display which used a lighting system and this, this invention 
pours in liquid crystal between the transparence substrates of a pair, using the liquid crystal display 
component of the transparency mold which indicates the image information by visible according to the 
electro-optical effect of this liquid crystal as a light valve, looks like [ the liquid crystal display which 
indicates by exposure by the illumination light by the lighting system and said lighting system for it ] the 
display image on this liquid crystal display component, and is related. 
[0003] 

[Description of the Prior Art] The light source used for the conventional projection mold liquid crystal 
display has many which are constituted with the lamp 1, the reflector 3, the condensing lens, etc. as it is 
indicated by JP,1-120192,A, JP,3-230404,A, etc. and is shown in drawing 7 . 

[0004] If a lighting system is described, conventionally for example, the image formed in a light valve 
according to a given video signal as change of an optical property The direct viewing type display which 
irradiates by the illumination light by the lighting system, and faces this image squarely, Or the 
projection mold indicating equipment projected on a screen with a projection lens by using this image as 
an optical image is used as the liquid crystal display, and many things which use the liquid crystal 
display component of a transparency mold are proposed as a light valve used for such a liquid crystal 
display. 

[0005] On the other hand, as a lighting system used for the liquid crystal display using the liquid crystal 
display component of a transparency mold as a light valve, what is made to reflect the outgoing radiation 
light from the light source by the reflector of one sheet, and irradiates a liquid crystal display component 
is used, for example like the publication to JP,64-38725,A or JP,1-182877,A, and JP,4-63364,B. 
[0006] 

[Problem(s) to be Solved by the Invention] Sufficient rate for Mitsutoshi was not obtained by the 
existence of the beam-of-light component 1 1 which carries out fly off, without hitting a reflector 3 like 
the beam of light 1 1 of drawing 7 as the light source used for the conventional projection mold liquid 
crystal display. 

[0007] Although the reflector 3 needed to be enlarged in order to compensate this loss, the problem that 
the whole equipment was enlarged was in coincidence. The 1st purpose of this invention reduces the 
beam-of-light component 1 1 in drawin g 7 , and is to offer the light source for projection mold displays 
and the liquid crystal display which increased the quantity of light of the effective beam-of-light 
component 12. 

[0008] Next, if a lighting system and the liquid crystal display using this are described, it is desired for a 
display image to be bright, and to be small generally, in the liquid crystal display using the so-called 
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back light of the type which irradiates light from a tooth back at a light valve, and the liquid crystal 
display component of the above-mentioned transparency mold, or the projection mold liquid crystal 
display which projects the image by this liquid crystal display on a screen with a projection lens further, 
and for engine performance, such as resolution, to be good. In order to raise brightness, it is required to 
make high the ratio (for it to be called the rate of condensing below) of the amount of flux of lights 
irradiated on light valves, such as a liquid crystal display component of a transparency mold, to the 
amount of total luminous flux which increasing the brightness of the light source itself and this light 
source emit. 

[0009] Since the outgoing radiation light from the light source is reflected by the reflector of one sheet 
and a liquid crystal display component is irradiated about the above-mentioned conventional technique, 
the beam of light which does not carry out incidence to a reflector is not used effectively. 
[0010] Drawing 18 is the explanatory view showing the fundamental configuration of the conventional 
lighting system. Incidence of the beam of light which carried out outgoing radiation from the light 
source 101 is carried out to a reflector 102, and it is divided roughly into the direct solar radiation 116 
which escapes without carrying out [ which reflects and comes to irradiate the liquid crystal display 
component 105 ] incidence to a reflector 102 with the reflected light 1 15 so that it may see in this 
drawing. 

[001 1] In the conventional method, since a direct solar radiation 116 was not used effectively, the rate of 
condensing of the light gathering in the liquid crystal display component 105 was low, and it was a 
technical problem to raise this. Although what is necessary is just to large-sized-ize a reflector in order 
to use this direct solar radiation 116 effectively, since large- sized-ization of a set is caused in this case, it 
is not desirable. 

[0012] Made [ therefore ] in order that this invention may solve said technical problem, the 2nd purpose 
of this invention is to offer a lighting system with the high rate of condensing which can raise the 
brightness of a liquid crystal display, and the liquid crystal display using this lighting system. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain 
the 1st purpose, in this invention, the reflective film which turns a part for the Mitsunari Idei to the 
above-mentioned reflector, and is reflected in a part of bulb section of a lamp, or a reflective mirror is 
prepared, and be made to let the configuration of the above-mentioned reflective film or a reflective 
mirror be the spherical surface or ellipsoid further. 

[0014] Moreover, the emission center of bulb circles of the above-mentioned lamp is made in agreement 
with the center position of the spherical surface of the above-mentioned reflective film. Moreover, the 
location of the edge of two luminescence electrodes of bulb circles of the above-mentioned lamp is 
made in agreement with two focal locations of the ellipsoid of the above-mentioned reflective film, 
respectively. 

[0015] Moreover, it is the focal distance f of the above-mentioned reflector considering D as a diameter 
of opening of the above-mentioned reflector. D >= 4f >= 0.75xD .... (1) 

It is made to set it as ********. Furthermore, the above-mentioned reflective film or a reflective mirror 
is formed by the die clo IKKU film. 

[0016] Moreover, it uses for a liquid crystal display any of the above-mentioned light source for 
projection mold displays they are, and the outgoing radiation light is condensed with a condenser lens, a 
liquid crystal display component is irradiated, and the transmitted light is projected on a screen with a 
projector lens. 

[0017] Moreover, it uses for the liquid crystal display of a 3 plate type any of the above-mentioned light 
source for projection mold displays they are, the outgoing radiation light is condensed with a condenser 
lens, and it separates into three primary colors, and the each in three primary colors is irradiated at the 
liquid crystal display component of three sheets, each outgoing radiation light is compounded, and it is 
made to project on a screen with a projector lens. 

[0018] Moreover, the micro-lens array which consists of the unit lens section for condensing the 
outgoing radiation light of the deflecting plate formed in the plane of incidence of light in each pixel 
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electrode field of a liquid crystal display component is prepared in the above-mentioned liquid crystal 
display component. 

[0019] For the purpose (offer lighting-system [ with the high rate of condensing which can raise the 
brightness of a liquid crystal display ], and liquid crystal display using this) achievement of the above 
2nd, next, in this invention The reflector for condensing the outgoing radiation light from the light 
source to this exposure side, using the light source and the optical plane of incidence of a liquid crystal 
display component as an exposure side for a lighting system, The 1st reflector which is alike, constitutes 
more, and arranges it to the another side side (seeing from the light source a liquid crystal display 
component opposite side) of this light source when [ this reflector ] a liquid crystal display component is 
located in one light source side, It considered as the two-sheet configuration of the 2nd reflector and ** 
which looks at from the light source and is arranged to the same side as a liquid crystal display 
component. 

[0020] Drawing 19 is the explanatory view showing the solution means (means of the 2nd purpose 
achievement) of the technical problem in this invention. The reflector for condensing the outgoing 
radiation light from the light source 101 to this exposure side in this invention, using the light source 
101 and the optical plane of incidence of the liquid crystal display component 105 as an exposure side 
for a lighting system, if this drawing is referred to (102,103), The 1st reflector 102 which is alike, 
constitutes more, and arranges it to the another side side (seeing from the light source 101 the liquid 
crystal display component 105 opposite side) of this light source 101 when [ this reflector ] the liquid 
crystal display component 105 is located in one light source 101 side, Having considered as the two- 
sheet configuration of the 2nd reflector 103 and ** which looks at from the light source 1 and is 
arranged to the same side as the liquid crystal display component 105 could understand. 
[0021] Furthermore, when the configuration of the reflector of the 1st reflector was made cross-section 
elliptical, it became possible by supposing that this reflector is expressed with sign 102 A, attaching in 
this case, and making it fill the following conditional expression (6) to obtain the high rate of 
condensing. 
[0022] 

(D-L)/(D+y)<f2 <(D-L)/(D-y) - (6) 

However, L is the distance to the liquid crystal display component which serves as an exposure side 
from the top-most vertices of the 1st reflector, and f2. The diameter of opening of the 1st reflector and y 
of the 2nd focal distance in two focal distances which the 1st reflector has, and D are the diagonal length 
dimensions of a liquid crystal display component. 

[0023] Since drawing 20 is the explanatory view showing each part dimension relation of the lighting 
system by this invention The distance L to the liquid crystal display component 105 which will serve as 
an exposure side from the top-most vertices of 1st reflector 102 A if this is referred to The 2nd focal 
distance f2 (the 2nd focal location is F2 and the 1st focal location is a location of the light source 101) of 
1st reflector 102 A and the diameter D of opening of 1st reflector 102 A could understand concretely, y is 
the diagonal length dimension (although it is visible like die length of one side by a diagram, note that it 
is the diagonal length dimension of the liquid crystal display component side which is not so and makes 
a quadrilateral) of the liquid crystal display component 105. 

[0024] In addition, (a) of drawing 20 is f2 >L. About a case, (a) of drawing 20 is f2 <L. A case is shown, 
respectively. 

[0025] For the purpose achievement of the above 2nd, moreover, in this invention The reflector for 
condensing a lighting system through a condensing lens to the exposure side (optical plane of incidence 
of a liquid crystal display component) which is a candidate for an exposure about the outgoing radiation 
light from the light source and this light source, The 1st reflector which is alike, constitutes more, and 
arranges it to the another side side (seeing from the light source a liquid crystal display component 
opposite side) of this light source when [ this reflector ] a liquid crystal display component is located in 
one light source side, It considered as the two-sheet configuration of the 2nd reflector and ** which 
looks at from the light source and is arranged to the same side as a liquid crystal display component. 
[0026] Drawing 21 is an explanatory view in which (a) and (b) show this technical-problem solution 
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means (means of the 2nd purpose achievement) in this invention. If this drawing is referred to, look a 
lighting system like [ the light source 101 and the reflector (102,103) for condensing the outgoing 
radiation light from this light source 101 through a condensing lens 114 to the exposure side (optical 
plane of incidence of the liquid crystal display component 105) which is a candidate for an exposure ], 
and it constitutes from this invention more. And the 1st reflector 102 which arranges it to the another 
side side (seeing from the light source 101 the liquid crystal display component 105 opposite side) of 
this light source 101 when [ this reflector ] the liquid crystal display component 105 is located in one 
light source 101 side, Having considered as the two-sheet configuration of the 2nd reflector 103 and ** 
which looks at from the light source 101 and is arranged to the same side as the liquid crystal display 
component 105 could understand. 

[0027] Furthermore, when the reflector configuration of the 1st reflector 102 was made into the 
configuration which makes a part of paraboloid of revolution so that (a) of drawing 21 and (b) may see, 
it became possible by supposing that this reflector is expressed with sign 102B, attaching in this case, 
and making it fill the following conditional expression (7) to obtain the high rate of condensing. 
[0028] 

(D-LO)/(D+y)<fCL<(D-LO)/(D-y) - (7) 

However, the distance to the liquid crystal display component 105 to which LO serves as an exposure 
side from a condensing lens 114, and fCL are the focal distances of a condensing lens 114. 
[0029] Since the light reflected by reflector 102B since the reflector configuration of reflector 102B was 
a configuration which makes a part of paraboloid of revolution only turns into concurrency light, the 
focus is made to connect this using a condensing lens 1 14 ( drawing 20 is only different at this point). 
[0030] In addition, (a) of drawing 21 is fCL>LO. (b) of drawing 21 shows the case of fCIXLO for the 
case, respectively. 

[0031] Moreover, by this invention, the bright liquid crystal display was obtained by irradiating a liquid 
crystal display component using the **** lighting system already explained with reference to drawing 
19 , drawing 20 , and drawing 21 for the purpose achievement of the above 2nd. Moreover, in this 
invention, the micro-lens array which consists of the unit lens section for condensing the outgoing 
radiation light from the deflecting plate formed in this liquid crystal display component at the plane of 
incidence of light in each pixel electrode field which is the component of a liquid crystal display 
component was prepared in the liquid crystal display component concerned. 
[0032] 

[Function] An operation is explained in relation to the 1st purpose achievement. The reflective film 
prepared in the bulb section of a lamp or a reflective mirror reflects in a reflector side a part for 
Mitsunari Idei of the lamp which does not go to a reflector. Moreover, a part for Mitsunari Idei of a lamp 
is efficiently reflected in a reflector side by making the emission center of bulb circles of a lamp in 
agreement with the center position of the spherical surface of the above-mentioned reflective film. 
[0033] Similarly, a part for Mitsunari Idei of a lamp is efficiently reflected in a reflector side by making 
the location of the edge of two luminescence electrodes of bulb circles of a lamp in agreement with two 
center positions of the ellipsoid of the above-mentioned reflective film, respectively. 
[0034] Moreover, when making it the reflector focal distance f fill the above-mentioned formula (1) to 
the diameter D of reflector opening, the rate for Mitsutoshi of the light source for projection mold 
displays increases. Furthermore, the reflective film or reflective mirror formed by the die clo IKKU film 
reflects only a light component in a reflector side, it penetrates a heat ray on transparency or a partial 
target, remains, and reflects a component in a reflector side. 

[0035] Moreover, the outgoing radiation light of a lamp is condensed with a condenser lens, a liquid 
crystal display component is irradiated, and the brightness of the projection image on a screen improves 
by using any of the above-mentioned light source for projection mold displays they are for the liquid 
crystal display which projects the transmitted light on a screen with a projector lens. 
[0036] Similarly, the brightness of the projection image on a screen improves by using for the liquid 
crystal display of the above-mentioned 3 plate type any of the above-mentioned light source for 
projection mold displays they are. Furthermore, the brightness of the projection image on a screen 
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improves by preparing the micro-lens array which consists of the unit lens section for condensing the 
outgoing radiation light of the deflecting plate formed in the plane of incidence of light in each pixel 
electrode field of a liquid crystal display component in the above-mentioned liquid crystal display 
component. 

[0037] Next, an operation is explained in relation to the 2nd purpose achievement. Drawing 19 is 
referred to first. Incidence of the beam of light which carried out outgoing radiation from the light 
source 101 is carried out to the 1st reflector 102 with a cross-section elliptical reflector, and the 2nd 
reflector 103. Incidence of the beam of light which reflects the 2nd reflector 103 is once carried out to 
the light source 101 at return and the 1st reflector 102. Therefore, since the most reflects the 1st reflector 
102 and the beam of light which carried out outgoing radiation from the light source 101 is irradiated by 
the liquid crystal display component 105, most beams of light which carry out outgoing radiation from 
the light source are used effectively as the reflected light 115. 

[0038] Furthermore, in the already described above-mentioned lighting system, although that it can 
improve also stated the rate of condensing by satisfying said conditional expression (6) and (7), this 
condition is anew explained with reference to drawing 20 and drawing 21 . 

[0039] It sets to (a) of drawing 20 , and is F2. It is the 2nd focal location of 1st reflector 102A. In this 
invention, 1st reflector 102 A has the cross-section elliptical reflector. The light source 101 is arranged 
near the 1st focal location of 1st reflector 102 A. The beam of light after light source 101 outgoing 
radiation is the 2nd focal location F2 of 1st [ since the reflector of 1st reflector 102A is a cross-section 
elliptical reflector ] reflector 102 A. It condenses. 

[0040] It is required to make into less than [ the diagonal length dimension of the liquid crystal display 
component 105, an EQC, or it ] width of face of the beam of light which makes the conditions which 
make the rate of condensing high, and carries out incidence to the liquid crystal display component 105. 
If it puts in another way, supposing a beam of light will carry out incidence to the liquid crystal display 
component 105 as the flux of light of a cross-section round shape, unless it will make the diameter of the 
circular flux of light into the diagonal length dimension of the liquid crystal display component 105 
mostly less than [ an EQC or it ], a beam of light also irradiates widely places other than the field of the 
liquid crystal display component 105, and cannot make the rate of condensing high. 
[0041] Here, as shown in drawing 20 , the diagonal length dimension of the field of D and the liquid 
crystal display component 105 is set [ the 2nd focal distance of 1st reflector 102 A / the distance from f2 
and the 1st reflector the 102 A to the liquid crystal display component 5 ] to y for the diameter of 
opening of L and 1st reflector 102A. 

[0042] (a) of drawing 20 is the case where the diagonal length dimension of the width of face (diameter 
of the circular flux of light) of a beam of light and the field of the liquid crystal display component 105 
which carries out incidence to the liquid crystal display component 105 in f2 >L is in agreement, (b) of 
drawing 20 is the case where the diagonal length dimension of the width of face (diameter of the circular 
flux of light) of a beam of light and the field of the liquid crystal display component 105 which carries 
out incidence to the liquid crystal display component 105 in f2 <L is in agreement. 
[0043] In (a) of drawing 20 , in order to make equivalent the diagonal length dimension of the width of 
face (diameter of the circular flux of light) of a beam of light, and the field of the liquid crystal display 
component 105 which carries out incidence to the liquid crystal display component 105, it is the 2nd 
focal distance £2 of 1st reflector 102 A. It must be expressed with a degree type. 
[0044] 

f2=(D-L)/(D-y) (8) 

The 2nd focal distance £2 of 1st reflector 102 A If longer than the value shown by the above-mentioned 
formula (8), since the width of face (diameter of the circular flux of light) of the beam of light which 
carries out incidence to the liquid crystal display component 105 will become larger than the diagonal 
length dimension of the field of the liquid crystal display component 105, a beam of light also irradiates 
widely places other than the field of the liquid crystal display component 105, and the rate of 
condensing deteriorates. 

[0045] The 2nd focal distance f2 of 1st reflector 102 A in (b) of drawing 20 It must be expressed with a 
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degree type. 

Q =(D-L)/(D+y) (9) 

[0046] The 2nd focal distance f2 of 1st reflector 102 A If shorter than the value shown by the above- 
mentioned formula (9), since the width of face of the beam of light which carries out incidence to the 
liquid crystal display component 105 will become larger than the diagonal length dimension of the 
liquid crystal display component 105, a beam of light also irradiates widely places other than the field of 
the liquid crystal display component 105, and the rate of condensing deteriorates. Therefore, in a 
lighting system, it is an effective reason to satisfy the above-mentioned conditional expression (6). 
[0047] Next, with reference to drawing 21 , the case where a lighting system is constituted from the light 
source, a reflector of two sheets, and condensing lenses is explained. 

[0048] In (a) of drawing 21 , FCL is the focal location of a condensing lens 1 14. In this invention, 1st 
reflector 102B is a configuration which makes a reflector a part of paraboloid of revolution. The light 
source 101 is arranged near the 1st focal location of 1st reflector 102B. From the place whose reflector 
of 1st reflector 102B is the configuration which, as for the beam of light after light source 101 outgoing 
radiation, makes a part of paraboloid of revolution, after reflection serves as parallel light and carries out 
incidence to a condensing lens 1 14. And it is condensed with a condensing lens 1 14 and the liquid 
crystal display component 105 is irradiated. 

[0049] It is required to make into less than [ the diagonal length dimension of the liquid crystal display 
component 105, an EQC, or it ] width of face (diameter of the circular flux of light) of the beam of light 
which makes the conditions which make high the rate of condensing at that time, and carries out 
incidence to the liquid crystal display component 105. 

[0050] Here, as shown in drawing 21 , the diagonal length dimension of D and the liquid crystal display 
component 105 is set [ the focal distance of a condensing lens 1 14 / the distance from fCL and the 
condensing lens 1 14 to the liquid crystal display component 5 ] to y for LO and the diameter of opening 
of 1st reflector 102B. 

[0051] (a) of drawing 21 is fCL>LO. It is the case where the width of face (diameter of the circular flux 
of light) of a beam of light and the diagonal length dimension of the liquid crystal display component 
105 which carry out incidence to the liquid crystal display component 105 at a case are in agreement, (b) 
of drawing 21 is fCL<LO. It is the case where the width of face (diameter of the circular flux of light) of 
abeam of light and the diagonal length dimension of the liquid crystal display component 105 which 
carry out incidence to the liquid crystal display component 105 at a case are in agreement. 
[0052] In order to make equivalent the width of face (diameter of the circular flux of light) of a beam of 
light and the diagonal length dimension of the liquid crystal display component 105 which carry out 
incidence to the liquid crystal display component 105 in (a) of drawing 21 , the focal distance fCL of a 
condensing lens 1 14 must be expressed with a degree type. 
fCL=(D-LO)/(D-y) (10) 

[0053] If the focal distance fCL of a condensing lens 1 14 is longer than the value shown by the above- 
mentioned formula (10), since the width of face (diameter of the circular flux of light) of the beam of 
light which carries out incidence to the liquid crystal display component 105 will become larger than the 
diagonal length dimension of the liquid crystal display component 105, the rate of condensing 
deteriorates. 

[0054] The focal distance fCL of the condensing lens in (b) of drawing 21 must be expressed with a 
degree type. 

fCL=(D-LO)/(D+y) (11) 

[0055] If the focal distance fCL of a condensing lens 1 14 is shorter than the value shown by the above- 
mentioned formula (11), since the width of face (diameter of the circular flux of light) of the beam of 
light which carries out incidence to the liquid crystal display component 105 will become larger than the 
diagonal length dimension of the liquid crystal display component 105, the rate of condensing 
deteriorates. 

[0056] Therefore, in a lighting system, it is an effective reason to satisfy the above-mentioned conditions 
(7). Furthermore, the brightness on the screen which projects the image on a liquid crystal display 
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component improves by preparing the micro-lens array which consists of the unit lens section for 
condensing the outgoing radiation light from the deflecting plate formed in said liquid crystal display 
component at the plane of incidence of light in each pixel electrode field which is the component of a 
liquid crystal display component in the liquid crystal display component concerned. 
[0057] 

[Example] First, the example for the 1st purpose achievement is explained using drawing 1 -6, and 12- 
14. That is, the light source by this invention is explained with reference to drawing 1 -6, and 12-14, 
and, subsequently the liquid crystal display using these light sources is explained. 
[0058] Drawing 1 is the case where the lamp 1 it can be considered mostly that is the point light source 
is used. A lamp 1 emits light by discharge between the front electrode 7 and the back electrode 8. Since 
spacing between the front electrode 7 and the back electrode 8 is fully short in drawing 1 , it can be 
regarded as the point light source, and an emission center is in agreement with the core of the bulb 
section 4 of the spherical surface. 

[0059] The beam of light 13 in outgoing radiation light is reflected and condensed by the reflector 3. 
Moreover, it is reflected by the reflective film 2, a beam of light 14 is turned up, and outgoing radiation 
is again carried out to a reflector 3. Conventionally, in the light source, besides the reflector 3, the fly off 
of a component like this beam of light 14 was carried out, and it was lost. 

[0060] On the other hand, since this loss light can be returned to a reflector 3 side in drawin g 1 , it 
becomes that the consistency of a beam of light 13 increased twice [ about ] substantially, and 
equivalence, and the rate for Mitsutoshi can be improved to a twice as many abbreviation as this. 
[0061] Next, this invention when the ability not to consider that a lamp 1 is the point light source is 
explained. In drawing 2 , since spacing between the front electrode 7 and the back electrode 8 is open, 
outgoing radiation of the part for Mitsunari 14 which faces to the reflective film 2 is carried out to a 
reflector 3 side like the case of drawing 1 from the core which it is between two electrodes 7 and 8, and 
the rate for Mitsutoshi is raised. However, after reflecting with the reflective film 2, since the beam of 
light 15 and these 16 grades by which outgoing radiation was carried out, for example from the edge of 
the front electrode 7 are interrupted by the parts of back electrode 8 and others, they do not reach a 
reflector 3. 

[0062] Then, the reflective film 2 is made into ellipsoid by making the configuration of the bulb section 
4 into ellipsoid, and it is made to make two foci of ellipsoid mostly in agreement with the edge of the 
front electrode 7 and the back electrode 8 in this invention, respectively, as shown in drawing 3 . 
[0063] In drawing 3 , since the beam of light 17 which carried out outgoing radiation and which was 
reflected in the reflective film 2 from front electrode 7 edge is led to the reflector 3 which passes, and re- 
outgoing radiation is carried out and does not illustrate the edge of the back electrode 8 according to the 
property of ellipsoid, in addition to a beam of light 13, the outgoing radiation light from front electrode 
7 edge can also use it effectively. Moreover, the beam of light 18 which carried out outgoing radiation 
and which was reflected in the reflective film 2 from the back electrode 8 is led to the edge of the front 
electrode 7, is led to a reflector 3 like a beam of light 17 after that, and joins a beam of light 13. 
[0064] Moreover, as shown in drawing 4 , after the beam of light 19 and 20 grades by which outgoing 
radiation was carried out from other than the edge of each electrodes 7 and 8 are turned up with the 
reflective film 2, it passes through between the front electrode 7 and the back electrode 8, it is condensed 
by the reflector 3 which is not illustrated, and they join a beam of light 13. 

[0065] If spacing between each edge of the back electrode 8 and the front electrode 7 is set to 5mm, the 
ellipsoid of the reflective film 2 will become like the following formula (2). 
x2/62+y2/5.52= 1 ....(2) 

Moreover, in the focal distance, 1 1mm and the diameter of opening serve as [ the reflector 3 ( drawing 
1 ) ] a phi80mm paraboloid. 

[0066] As mentioned above, when spacing between the front electrode 7 of a lamp 1 and the back 
electrode 8 is long, all the abbreviation for the light from an inter-electrode long and slender light- 
emitting part can be used by making each edge of the front electrode 7 and the back electrode 8 mostly 
in agreement with two foci of ellipsoid by making the reflective film 2 into ellipsoid. 
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[0067] In addition, the reflective mirror of the same configuration can also be used instead of the 
reflective film 2. Moreover, a halogen lamp etc. can be used for a lamp 1 other than discharge lamps, 
such as a metal halide lamp and a xenon lamp, and the same effectiveness can be acquired on it. What is 
necessary is to reset a filament to the arc which is the light-emitting part of the above-mentioned 
discharge lamp, and just to consider it to it, when a light-emitting part is a filament. 
[0068] Drawing 5 is the sectional view of the example of the light source for liquid crystal displays by 
above-mentioned this invention. The reflective film 2 is formed in the opening side one half of the 
reflector 3 of the front face of the bulb section 4 of a spherical-surface configuration, and there is an 
emission center at the core of the bulb section 4. 

[0069] The above-mentioned bulb section 4 serves as a configuration which makes the y-axis a x axis, 
an optical axis, and a right-angled direction for the direction of an optical axis, and is expressed by the 
following formula (3). 
x2+y2=5.52 .... (3) 

Moreover, you may make it transpose the above-mentioned reflective film 2 to the reflective mirror 9, as 
shown in drawing 6 . 

[0070] Moreover, the reflective film or reflective mirror in the light source of above-mentioned this 
invention is formed with the die clo IKKU film, and you may make it reflect only the light in a reflector 
side. Moreover, the property of reflecting a heat ray to some extent is given to the above-mentioned die 
clo IKKU film, and you may make it promote the convection current of the additive of lamp bulb 
circles. 

[0071] consequently, activity of a halogen cycle — the melanism of the bulb section - a phenomenon 
can be improved and reinforcement of the lamp can be carried out. if there are few amounts of reflection 
of a heat ray at this time - melanism - since the endurance of the bulb section is spoiled even if there 
are few improvement effects of a phenomenon and there are, the amount of heat rays to reflect is 
adjusted suitably. [ too many ] In this invention, the amount of reflection of the above-mentioned heat 
ray is adjusted with the heat ray reflection factor of the die clo IKKU film. 

[0072] Drawing 12 is the block diagram of this invention example which set up almost independently 
the reflection factor of the above-mentioned light and a heat ray. In drawing 12 , the die clo IKKU film 
46 which reflects only the light inside the reflective mirror 9 is formed, and an outside field 
configuration forms the heat ray reflective film 47, after considering as the configuration different from 
the inside. In addition, you may make it use the die clo IKKU film which reflects a heat ray as heat ray 
reflective film 47. 

[0073] Consequently, since an electrode 7 and the heat ray component from between eight reflect 
between two electrodes in the heat ray reflective film 47 and concentrate it on the point of the arbitration 
inside a lamp bulb, the convection current of the additive of bulb circles is promoted. In addition, he 
centralizes a heat ray 48 on a lower part side from the core of lamp bulb circles, and is trying to promote 
the convection current of an additive efficiently in drawing 12 . 

[0074] Drawing 13 is drawing showing the light-emitting part 52 of a lamp 1, and the physical 
relationship of a reflector 3. It is efficient and the beam of light from the light source is irradiated at a 
reflector 3, and in order to stop an angle of divergence further and to raise the utilization factor of 
outgoing radiation light, it is made to fill with this invention the formula (1) described also in advance. 
D>=4f>=0.75xD.... (1) 

However, D is a diameter of reflector opening and f is a reflector focal distance. 
[0075] a formula (1) - setting - time D and the value of 4f are equal - a reflector focal location a 
reflector effective area - almost - lapping - the beam of light from the light source - loss - a reflector 
3 can be irradiated few, an angle of divergence can be rationalized, and the utilization factor of outgoing 
radiation light can be raised. 

[0076] If the beam of light 49 which is not equivalent to a reflector 3 will increase as a light source 
location lets out to a before [ a reflector effective area ] side and it is shown in drawing 14 if the value of 
f is made larger than this, and the value of f is conversely made small, a light source location approaches 
a reflector 3 too much, and is not all desirable in the angle of divergence of the flux of light being 
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excessive at that of ******. 

[0077] For this reason, it is set, for example as f= 17mm and D= 80mm. In this case, in order to improve 
the condensing nature in an exposure side, the lamp core is shifted to a before [ a reflector effective 
area ] side several mm. In addition, although the case where the reflective mirror 9 was used in this 
example was explained, it cannot be overemphasized that the same effectiveness is acquired also with 
the reflective film 2. Moreover, the same effectiveness is acquired even if the configurations of a 
reflector 3 are various concave surfaces, such as ellipsoid, a hyperboloid, and the spherical surface, 
besides a paraboloid. 

[0078] In addition, the focal distance fin the case of ellipsoid becomes like the following formula (4). 
£=b2/(2xa) .... (4) 

Above a and b can be set to the ellipsoid by which the curve to which the following formula (5) 
expresses it, using the optical axis of ellipsoid as the y-axis is rotated and made at focusing on the y- 
axis. 

x2/b2+y2/a2=l .... (5) 

[0079] Drawing 15 (a) and (b) show change of the angle of divergence 51 by the light source 1 and the 
physical relationship of a reflector 3. 

[0080] Compared with (b), since it is small, the light source 1 is approaching [ the focal distance f of a 
reflector 3 ] the reflector 3, an angle of divergence 51 becomes large by this, and, as for this drawing (a), 
narrowing down of the beam of light in respect of an exposure becomes difficult. However, by setting 
the focal distance f of a reflector 3 as the range of a formula (1), narrowing down of light can be 
rationalized and the use effectiveness can be raised. 

[0081] Drawing 8 is the block diagram of the projection mold liquid crystal display which used the light 
source of above-mentioned this invention. Reflect in a reflector 3, the outgoing radiation light of the 
lamps 1, such as metal halide, a xenon, and a halogen, has infrared radiation cut by the infrared filter 21, 
and incidence is carried out to the liquid crystal display component 23 through a condenser lens 22, and 
it projects a bright image on a screen 26. In addition, a condenser lens 22 is omitted and incidence of the 
beam of light can be carried out to the direct liquid crystal display component 23 from a reflector 3. 
[0082] Drawing 9 is the block diagram of the 3 plate type projection mold liquid crystal display which 
used the light source of above-mentioned this invention. It reflects in a reflector 3, and incidence of the 
outgoing radiation light of the lamps 1, such as metal halide, a xenon, and a halogen, is carried out to an 
infrared filter 21 with a condenser lens 22, and it has infrared radiation cut. 

[0083] Subsequently, it is separated into three colors of green, blue, and red by the color separation 
optical system which consists of dichroic mirrors 30 and 32 and a total reflection mirror 34, and the 
liquid crystal display component 27 for green, the liquid crystal display component 28 for blue, and the 
liquid crystal display component 29 for red are passed, respectively, color composition is carried out by 
the color composition optical system which consists of dichroic mirrors 33 and 35 and a total reflection 
mirror 34, and a bright image is projected on a screen 26 through a projector lens 25 according to it. In 
addition, a condenser lens 22 is omitted and incidence of the beam of light can be carried out to the 
direct liquid crystal display component 23 from a reflector 3. 

[0084] Drawing 10 is the perspective view of the above-mentioned liquid crystal display components 23 
and 27 - 29 grades. An incident ray 53 is condensed by the micro-lens array 42 every pixel electrode 39 
of liquid crystal 38 through a polarizing plate 41. In addition, the liquid crystal display component 
which omitted the micro-lens array 42 also exists. 

[0085] Drawing 1 1 is a top view explaining the physical relationship in the liquid crystal display 
component 23. Since an incident ray 46 is narrowed down by the micro-lens array 42 into the pixel 
electrode 39 of each pixel field, it is not kicked by the protection-from-light section 40, and a numerical 
aperture can improve substantially and a bright image can be acquired. In addition, the micro-lens array 
42 can be formed in the transparence substrate 36 at one. 

[0086] Hereafter, the example of this invention for the 2nd purpose achievement is explained using a 
drawing. 

[0087] Drawing 16 is the block diagram showing the liquid crystal display as one example for the 
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purpose achievement of the 2nd of this invention. In drawing 16 , 101 is the light source, for example, is 
a metal halide lamp and a halogen lamp. As for the 2nd reflector in which the 1st reflector in which, as 
for 102 A, a cross section has an elliptical reflector, and 103 have a part of spherical-surface 
configuration as a reflector, and 104, a cold filter (filter which does not let the infrared radiation which is 
also called infrared cut-off filter, and which is not related to an image pass, but is reflected), and 105 are 
liquid crystal display components. A projection lens for 106 to expand the display image on the liquid 
crystal display component 105 and 107 are screens. 

[0088] It seems that moreover, it is shown, for example in the circuit block of drawing 16 as a drive 
circuit of the liquid crystal display component 105. That is, for a RGB output circuit and 1 10, as for a 
synchronous processing circuit and 1 12, X driver and 1 1 1 are [ 108 / a video chroma processing circuit 
and 109 / a controller and 1 13 ] Y drivers. 

[0089] Drawing 16 is referred to. The light source 101 is arranged near the 1st focal location of 1st 
reflector 102 A, it reflects by 1st reflector 102 A, and the light which carries out outgoing radiation from 
the light source 101 is irradiated by the liquid crystal display component 105 through a cold filter 104. 
Moreover, the beam of light reflected by the 2nd reflector 103 is once irradiated by the light source 101 
through incidence and anti-putting, and a cold filter 104 at return and 1st reflector 102 A at the liquid 
crystal display component 105. 

[0090] In this example, since the reflector of two sheets is arranged before and after the light source 101, 
most outgoing radiation light from the light source 101 can be used effectively. Furthermore, it becomes 
possible to obtain the high rate of condensing by setting up the optimal according to the conditions 
which should have a cross-section elliptical reflector for 1st reflector 102 A, and already explained the 
focal distance, the diameter of opening, and the location. 

[0091] And the image which the image displayed on the liquid crystal display component 105 was 
expanded with the projection lens 106, consequently was expanded on the screen 107 is obtained. 
[0092] Moreover, after the video input inputted from the laser disc, VTR, etc. (not shown) is processed 
by the video chroma processing circuit 108, it is inputted into the RGB output circuit 109. In order that 
the RGB output circuit 109 may carry out AC drive of the video signal and the liquid crystal display 
component 105 corresponding to R (red), G (green), and B (blue), it is inverted for every perpendicular 
period and inputted into the electrode of the liquid crystal display component 105 through the X driver 
1 10. As for said video chroma processing circuit 108, the RGB output circuit 109, the X driver 110, and 
the Y driver 1 13, the synchronization is taken by the synchronous processing circuit 1 1 1 and the 
controller 112. 

[0093] Drawin g 17 is the block diagram showing the liquid crystal display as other examples for the 
purpose achievement of the 2nd of this invention. 

[0094] In drawing 17 , 101 is the light source, for example, is a metal halide lamp and a halogen lamp. 
As for a condensing lens and 104, the 1st reflector in which 102B has a part of paraboloid of revolution 
as a reflector, the 2nd reflector in which 103 has a part of spherical-surface form as a reflector, and 1 14 
are [ a cold filter and 105 ] liquid crystal display components. A projection lens for 106 to expand the 
display image on the liquid crystal display component 5 and 107 are screens. 
[0095] Moreover, as a drive circuit of the liquid crystal display component 5, it has the same circuit 
block as the case of drawing 16 . That is, for a RGB output circuit and 1 10, as for a synchronous 
processing circuit and 1 12, X driver and 1 1 1 are [ 108 / a video chroma processing circuit and 109 / a 
controller and 1 13 ] Y drivers. 

[0096] Drawing 1 7 is referred to. The light source 101 is arranged near the focal location of 1st reflector 
102B, it reflects by 1st reflector 102B, becomes concurrency light, and is condensed with a condensing 
lens 1 14, and the light which carries out outgoing radiation from the light source 101 is irradiated by the 
liquid crystal display component 105 through a cold filter 104. moreover, the beam of light reflected by 
the 2nd reflector 103 once - the light source 101 - return and 1st reflector 102B - incidence - and it 
reflects, becomes concurrency light, and is condensed with a condensing lens 1 14, and the liquid crystal 
display component 105 irradiates through a cold filter 104. 

[0097] In this example, since the reflector of two sheets is arranged before and after the light source 101, 
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most outgoing radiation light from the light source can be used effectively. Furthermore, it becomes 
possible to obtain the high rate of condensing by setting up 1st reflector 102B and the focal distance of a 
condensing lens 1 14 the optimal according to the already described conditions. Others are the same as 
the place explained with reference to drawing 16 . 

[0098] In addition, in each above example, although the case where one liquid crystal display 
component was used was explained as a light valve, in the case of color display, it is not necessary to 
say that it is necessary to prepare the color filter which is not illustrated in the liquid crystal display 
component 105. Moreover, the example described above is applicable also to the display using the liquid 
crystal display component of three sheets corresponding to the so-called three primary colors (R, G, B) 
of a color. 

[0099] Next, concrete data are explained with reference to drawing 20 or drawing 21 about the lighting 
system as an example for the purpose achievement of the 2nd of this invention. 

[0100] (a) of drawing 20 is referred to. The metal halide lamp of 150w was used for the light source 101 
in this drawing. The light source 101 which is a light-emitting part is the body (metal halide lamp) of the 
shape of a cylinder with a die length [ of 3mm ], and a diameter of 1mm. Since 1st reflector 102 A has a 
cross-section elliptical reflector, the 1st focal distance is 20mm and the 2nd focal distance f2. 400mm 
and the diameter D of opening are 80mm, and the 2nd reflector 103 is the spherical-surface mirror of the 
radius of 8mm, and 16mm of diameters of opening. The panel size y of the liquid crystal display 
component 105 is 1.4 inches (a diagonal length dimension is 1.4 inches), and the distance L from the 
top-most vertices of the 1st reflector 102 to the liquid crystal display component 105 is 250mm. 
[0101] The light-emitting part core has arranged further the metal halide lamp used as the light source 

101 near the 1st focal location of 1st reflector 102 A by arranging the 1st focal location of 1st reflector 

102 A, and the core of the spherical-surface mirror of the 2nd reflector 103 so that it may be mostly in 
agreement. In this example, about 74% of rate of condensing was obtained (incidentally, when not based 
on this invention, the usual rate of condensing is about 30%.). 

[0102] Next, (b) of drawing 20 is referred to. The metal halide lamp of 150w was used for the light 
source 101 in this drawing. The light source 101 which is a light-emitting part is the body (metal halide 
lamp) of the shape of a cylinder with a die length [ of 3mm ], and a diameter of 1mm. Since 1st reflector 
102 A has a cross-section elliptical reflector, the 1st focal distance is 20mm and the 2nd focal distance 
f2. 250mm and the diameter D of opening are 80mm, and the 2nd reflector 103 is the spherical-surface 
mirror of the radius of 8mm, and 16mm of diameters of opening, y of the panel size of the liquid crystal 
display component 105 is 1.4 inches, and the distance L from the top-most vertices of the 1st reflector 
102 to the liquid crystal display component 105 is 150mm. 

[0103] The 1st focal location of 1st reflector 102 A and the core of the spherical-surface mirror of the 
2nd reflector 103 have been arranged so that it may be mostly in agreement, and the light-emitting part 
core has arranged further the metal halide lamp used as the light source 101 near the 1st focal location of 
1st reflector 102 A. In this example, about 70% of rate of condensing was obtained. 
[0104] Next, (a) of drawing 21 is referred to. The metal halide lamp of 150w was used for the light 
source 101. The light source 101 which is a light-emitting part is the body (metal halide lamp) of the 
shape of a cylinder with a die length [ of 3mm ], and a diameter of 1mm. 1st reflector 102B is the **** 
reflector (reflector which has a part of paraboloid of revolution as a reflector) of the 1st focal distance of 
20mm, and 80mm of diameters of opening. The 2nd reflector 103 is the spherical-surface mirror of the 
radius of 8mm, and 16mm of diameters of opening. Condensing lenses 1 14 are 84mm of diameters of 
opening, and a plano-convex lens with a focal distance of 220mm. 

[0105] The panel size of the liquid crystal display component 105 is 1.4 inches (a diagonal length 
dimension is 1.4 inches), the distance from the top-most vertices of 1st reflector 102B to the liquid 
crystal display component 105 is 250mm, and the distance LO from the condensing lens 1 14 to the 
liquid crystal display component 105 is 125mm. 

[0106] The 1st focal location of 1st reflector 102B and the core of the spherical-surface mirror of the 
2nd reflector 103 have been arranged so that it may be mostly in agreement, and the light-emitting part 
core has arranged further the metal halide lamp used as the light source 101 near the 1st focal location of 
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1st reflector 102B. In this example, about 68% of rate of condensing was obtained. 
[0107] Next, (b) of drawing 21 is referred to. The metal halide lamp of 150w was used for the light 
source 101. The light source 101 which is a light-emitting part is the body (metal halide lamp) of the 
shape of a cylinder with a die length [ of 3mm ], and a diameter of 1mm. 1st reflector 102B is the **** 
reflector of the 1st focal distance of 20mm, and 80mm of diameters of opening. The 2nd reflector 103 is 
the spherical- surface mirror of the radius of 8mm, and 16mm of diameters of opening. A condensing 
lens 1 14 is a plano-convex lens 84mm of diameters of opening and whose focal distance fCL are 
170mm. 

[0108] The panel size of the liquid crystal display component 105 is 1.4 inches (a diagonal length 
dimension is 1.4 inches), the distance from the top-most vertices of 1st reflector 102B to the liquid 
crystal display component 105 is 180mm, and the distance LO from the condensing lens 1 14 to the 
liquid crystal display component 105 is 100mm. 

[0109] The 1st focal location of 1st reflector 102B and the core of the spherical- surface mirror of the 
2nd reflector 103 have been arranged so that it may be mostly in agreement, and the light-emitting part 
core has arranged further the metal halide lamp used as the light source 101 near the 1st focal location of 
1st reflector 102B. In this example, about 70% of rate of condensing was obtained. 
[0110] Although the example of concrete structure of the liquid crystal display component 105 is as 
having already explained with reference to drawing 10 , since incidence is carried out to opening of the 
liquid crystal display component 23 (105), and the most makes the liquid crystal display component 23 
(105) the outgoing radiation light 43 and carries out outgoing radiation, the incident ray 46 shown in 
drawing 10 by carrying out this invention can improve the effectual numerical aperture of the liquid 
crystal display component 23 (105). In addition, the micro-lens array 42 can be formed in the 
transparence substrate 36 at one. 
[0111] 

[Effect of the Invention] In this invention, since a part for Mitsunari of the reflective film prepared in the 
bulb section of a lamp or the lamp in which fly off was conventionally carried out by the reflective 
mirror can also be reflected and used for a reflector side in relation to the 1st purpose achievement, the 
rate for Mitsutoshi of lamp outgoing radiation light can be improved. 

[0112] Moreover, since only a light component is reflected in a reflector side, a heat ray is penetrated on 
transparency or a partial target, it remains and a component is reflected in a reflector side by the 
reflective film or reflective mirror formed by the die clo IKKU film, the convection current of the 
additive of bulb circles can promote, the luminous efficiency of a lamp can be raised, and reinforcement 
can be carried out to coincidence. 

[0113] Moreover, since a lamp the above-mentioned reflective film or with a reflective mirror is used 
for the light source of a liquid crystal display, the brightness of a screen projection image can be 
improved. Moreover, by preparing the micro-lens array for condensing incident light in each pixel 
electrode field in the liquid crystal display component used for the above-mentioned liquid crystal 
display, the efficiency for light utilization of a liquid crystal display component can be improved, and 
the brightness of a screen projection image can be improved further. 

[0114] Furthermore, since the direct solar radiation which was not used in the conventional lighting 
system is used effectively by the 2nd reflector in relation to the 2nd purpose achievement according to 
this invention, the rate of condensing can be improved sharply. Consequently, the bright liquid crystal 
display of a screen is realizable. 



[Translation done.] 
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